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POLYPROPYLENE OR POLYESTER
PLASTIC DESICCANT CARTRIDGE WITH
FIBERGLASS FILTER AND BEAD CAGE
ENDS

CROSS-REFERENCE TO RELATED
APPLICATIONS

Priority filing benefit of (1) International PCT application
PCT/US01/01116 filed Jan. 12, 2001, and published under

PCT 21(2) 1n the English language and (2) U.S. provisional
applications Ser. Nos. 60/209,414 filed Jun. 5, 2000 and
60/209,895 filed Jun. 7, 2000.

BACKGROUND OF THE INVENTION

This invention relates to desiccant containers for use 1n air
or tluid dryers of automotive air conditioning systems. More
specifically, 1t relates to desiccant cartridge fiberglass filter
and bead cage ends for desiccant retention.

Desiccants are commonly used 1in automotive air condi-
tioming systems for dehydrating air and refrigerants. Desic-
cant particles are common 1n such systems because the high
surface area to volume ratios of the particles facilitates their
interaction with surrounding air or fluid. Since the desiccant
particles must be held 1n the air or fluid stream and prevented
from contaminating other parts of the system, the particles
must be held in a container which 1s permeable to the air or
fluid but impermeable to the particles. One form of dryer
used 1n automotive air conditioning systems includes an
clongated receiver or accumulator canister having inlet and
outlet ports communicating with the interior of the canister.
A desiccant container 1s positioned in the interior of the
canister and allows for air and/or fluid through the desiccant
material.

One form of package-type desiccant container for use in
accumulator or recerver dryers 1s constructed from synthetic
telted wool or polyester which 1s filled with desiccant and
then sealed by stitching or fusing. One drawback to this form
of package 1s that the felted bag may not conform to the
shape of the canister so that air or fluid may bypass the
desiccant. Another drawback 1s that the bag may be non-
uniform 1n shape, thereby making automatic assembly of the
dryer diflicult.

If felted polyester 1s used as a less expensive substitute for
felted wool, the seams of the bag may be formed by
ultrasonic welding. Unfortunately, the reliability of such
ultrasonic weld 1s questionable and the bag may open
allowing absorbent material to escape from the bag and
potentially contaminating the system. In addition, the felted
polyester bag 1s vulnerable to burn-through when the dryer
1s welded shut.

In another proposed form of an accumulator or receiver
dryer, the desiccant particles are trapped between a pair of
orids or plates which are welded or pressed inside the
canister. According to one embodiment, the desiccant is
charged by pouring the desiccant particles into the canister
once a {irst of the grids or plates 1s positioned. A pipe extends
through holes 1n the grids or plates to exhaust dried air to an
outlet port. A dryer of this form 1s likely to be diflicult to
assemble because the grids or plates must be slid into
position and, 1n some cases, welded inside the canister.
Further, since the desiccant particles are manually poured
into the container, the desiccant must be pre-measured due
to the difficulty of controlling the amount of desiccant
poured into the canister based on visual observation alone.
The pouring of the desiccant creates a risk of accidental
contamination outside the accumulator since desiccant par-
ticles may {fall into the pipe communicating with the outlet
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2

port. Nevertheless, the amount of desiccant poured into the
canister may vary Irom canister to camster for at least the
reasons mentioned above.

U.S. Pat. No. 5,522,204, the contents of which are hereby

incorporated by reference, discloses a two-piece desiccant
container which can be inserted into an accumulator or
receiver dryer. This desiccant container includes a cup for
holding particle desiccant, and a cap which 1s locked to the
cup by an integral detent on an inner wall portion of the cup.

U.S. Pat. No. 5,529,203, the contents of which are hereby

incorporated by reference, also discloses a two-piece desic-
cant container which can be inserted within an accumulator
or recerver dryer. The desiccant container includes a cup for
holding particle desiccant and a cap. The cap 1s designated
for receipt 1n a chamber to cover the opeming. In addition,
the cap has a hole for receiving the mner wall portion of the
cup. The cup includes a number of nib segments which are
arranged 1nto axially spaced nib groupings. The cap includes
an edge portion which permits the cap to be retained
between axially adjacent mib groups, thus retaining the cap
within the cup 1 one of a number of axially spaced
positions. The desiccant particles are either poured directly
into the cup or to a felted bag which, i turn, 1s inserted
into the cup betore the desiccant container 1s inserted within
the receiver dryer. It 1s important that desiccant not shift
once the cap 1s locked mto place. If there 1s not enough
desiccant to fill the predetermined volume, or 1 the desic-
cant should settle over time, then the desiccant within the
container will undesirably shift within the chamber.

Accordingly, there 1s a need in the art to provide a
desiccant container which 1s simple to assemble with means
for retaimning a cap such that the container can prevent
attrition of, and escape of, the desiccant particles while
maintaining acceptable fluid flow characteristics and being
capable of withstanding the temperature conditions and
extreme environment within an automotive air conditioning
system.

SUMMARY OF THE INVENTION

It 1s one object of the present invention to provide an
improved desiccant cartridge for a fluid tlow chamber such
as a relrigerant receirver dryer or accumulator which will
withstand the extreme environment, including temperature
conditions, 1 an automotive air conditioning system. It 1s
another object of the present invention to provide an
improved desiccant cartridge for a fluid flow chamber which
inhibits escape of desiccant material from the cartridge
while maintaiming acceptable fluid flow characteristics.

The present mnvention relates to a desiccant cartridge
comprising a substantially cylindrical molded plastic cup
having opposing first and second outer ends, an outer
annular portion, an inner tubular portion having opposing
first and second ends and an integral bottom connected to the
second ends of the outer annular portion and the inner
tubular portion, securing the iner tubular portion within the
outer annular portion coaxially disposed to one another,
defining a space therebetween. The bottom includes an outer
annular rim and an inner rim. The desiccant cartridge further
comprising a removable molded plastic cap including an
outer annular nm, an inner rim, a center portion and an
aperture located within the mner portion for receiving the
inner tubular portion of the cup when the cap 1s received
within the space within the cup. The desiccant cartridge
turther comprising first and second dual density discs. The
first and second discs include a high-density layer and a
low-density batting bonded together. The first and second
discs being inserted into said cup oriented such that said first
disc has said batting adjacent said bottom and said second
disc has said batting adjacent said cap. The desiccant car-
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tridge further comprising desiccant within the space within
the cup between the high-density layer of the first disc and
the high-density layer of the second disc;

In the preferred embodiment, the cup and the cap are
molded of polypropylene. In a second embodiment, the cap
and the cup are molded of polyester. Both polypropylene and
polyester provide the desired resistance to the corrosive
environment and temperature extremes within automotive
air conditioning systems.

The bottom and the cap are provided with a multiplicity
of oblong, petal shaped apertures generally disposed with
theirr major axes radially extending from the inner rims
toward the outer annular rims. Superposed over the array of
petal shaped apertures are a plurality of concentric annular
rings.

The cap, with adjustable positioning, combined with the
dual-density discs provide secure retention of the desiccant
within the cartridge with a spring-like compression.

The various aspects of the present invention will be more
tully understood when the following portions of the speci-
fication are read in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 15 an exploded view of the individual components
of a first embodiment of the desiccant cartridge and cap of
the present mnvention;

FIG. 2 1s a plan view of the outer surface of the cap and
cup assembly shown in FIG. 1;

FIG. 3 1s a cross-sectional view of the assembly shown in
FIG. 2 taken substantially along line 3—3 of FIG. 2;

FIG. 4 1s a schematic 1llustration of the outer surface of a
cap showing only the topside array of annular openings;

FIG. 5 1s a schematic illustration of the inner surface of a
cap showing only the bottom side array of petal-shaped
apertures that will be placed adjacent the filter medium:;

FIG. 6 1s a magnified view of one petal-shaped aperture
ol a bottom or cap for the desiccant cartridge of the present
imnvention; and

FIG. 7 1s a perspective view of a second embodiment of
a cap of the present invention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

The desiccant cartridge of the present invention, as shown
in FIG. 1, includes a substantially cylindrical molded plastic
cup 2 having an outer annular portion 24 with opposing {irst
and second ends 26, 28, an inner tubular portion 10 having
opposing first and second ends 17, 18, and an integral
bottom 20 connected to the second end of said outer annular
portion 28 and the 1inner tubular portion 18 securing the inner
tubular portion 10 within the outer annular portion 24
coaxially disposed to one another defining a space 30
therebetween. The bottom 20 1including an outer annular rim
21 and an mner rim 19. The desiccant cartridge further
comprising a removable plastic cap 16 including an outer
annular rim 48, an inner rim 46, a center portion 32 and an
aperture 34 located within the center portion 32 for receiving
said 1mner tubular portion 10 of the cup 2 when the cap 16
1s recerved within the space 30 within said cup 2.

The desiccant cartridge further comprising first and sec-
ond dual density discs 6, 8. The first and second discs 6,8
include a high-density layer 12 and a low-density batting 14
bonded together. The first and second discs 6, 8 being
inserted into the cup 2 oriented such that the first disc 6 has
the batting 14 adjacent said bottom 20 and the second disc
8 has the batting 14 adjacent the cap 16. The desiccant
cartridge further comprising desiccant 4 within the space 30
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within the cup 2 between the high-density layer 12 of the
first disc 6 and the high-density layer 12 of the second disc
8.

The bottom 20 and the cap 16 of said desiccant cartridge
cach comprise a multiplicity of oblong petal-shaped aper-
tures 60, 70 extending generally radially from the inner rims
19, 46 to the annular rnms 21, 48 and a plurality of solid
concentric rings 64, 74 superimposed over the apertures 60,
70. The petal-shaped apertures 60, 70 define a first set of
openings. The concentric rings 64, 74 define a second set of
openings. The bottom 20 being oriented within the cup 2
such that the first set of openings face inwardly and the
second set of openings face outwardly in relation to the
space 30 within the cup 2. The cap 16 being oriented within
the cup 2 such that the first set of openings face 1nwardly and
the second set of openings 62 face outwardly 1n relation to
the space 30 within said cup 2.

In the embodiment shown 1n FIGS. 1-6, the bottom 20
and the cap 16 of the desiccant cartridge comprise planar
surfaces that face outwardly 1n relationship to the space 30
within the cup 2.

Turning again to the exploded perspective view shown 1n
FIG. 1, cup 2 1s composed preferably of polypropylene,
although polyester may also be mentioned as another poly-
mer that may be used. Desiccant material 4 1s interposed
between dual-density fiberglass laminates 6 and 8, and the
inner tubular portion 10 of the cup. The laminates 6, 8 are
composed of a high-density layer 12 and low-density fiber-
glass batting 14 that have been laminated together via
hot-bonding, or other bonding techniques. These laminates
are available from Johns Manville under the Toughskin
designation. The desiccant material 4 comprises beads that
are commercially available from universal oil products
under the XH7 designation. The high-density layers 12 of
the laminates 6, 8 border the desiccant. The cap 16 com-
prises a plurality of lock tabs 50 of the general type
described 1n U.S. Provisional Patent Application No.
60/158,646 dated Oct. 10, 1999 entitled “Lid Retention
Method.” Bottom 20 of the cup 2 comprises a multiplicity of
openings therein that roughly correspond in shape and size
to those provided in the cap.

The cap 16 15 snugly and adjustably mounted within the
space 30 within the cup 2 of the cartridge. The position of
the cap 16 along the axis of the cartridge may be varied.
Accordingly, the cap 16 may be snugly secured over a host
of different desiccant volumes that may be provided in the
cup 2. The interior surface of the cup 2 may be provided with
an uneven roughened surface texture 22 as shown by ridges
or grooves to increase the Iriction between the outer periph-
ery of the cap 16 and the cartridge walls. Bumps or other
protrusions may be formed along the cartridge walls for this
purpose. As best shown 1n FIG. 1, the outer annular rim 48
of the cap 16 that 1s adapted to fit snugly within the inner
space 30 of the cartridge 1s provided with a plurality of lock
tabs 50 that are spaced from each other around the rim. Each
of the lock tabs 50 protrudes radially outward from the rim
relative to the radial dimensions of the rim 48. The tabs 30
are composed of a flexible plastic and, 1n effect, provide a
springlike action as they are compressed for sliding, posi-
tioning or mounting along the lid of the cartridge, whereby
the locking tabs 50 cooperate with the textured inside
surface 22 of the cartridge to provide adjustable friction
mount of cap 16 within the cartridge.

An annular flange 300 1s provided around the circumfier-
ence of the cup 2 and 1s composed of a flexible resilient
plastic. The flange 300 provides a snug fit within the
surrounding fluid flow chamber such as a receiver dryer or
accumulator.

As shown, the cap 16 1s provided with a multiplicity of
oblong petal-shaped apertures 60 generally disposed with
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theirr major axes radially extending from the inner rim 46
toward the outer annular rim 48 of the cap 16. Superposed
over the array of the petal-shaped apertures 60 are a plurality
of concentric annular openings 62 (FIGS. 1 and 2). The
openings 62 are narrower than the width of the minor axes
ol the openings 60.

Similarly, the bottom 20 of the cup 2 1s also provided with
this bi-level arrangement of openings wherein the relatively
large petal-shaped openmings 70 are provided adjacent the
fiberglass filter laminate 6 and the annular openings 72
provided under the array of openings 70 on the bottom 20 of
the cup 2. Once again, the large surface area provided by the
openings 70 will permit the desired volumetric flow of fluid
through the cup 2 with the narrower openings 72 serving as
a retention cage to minimize desiccant 4 loss through the
bottom 20 of the cup 2.

The petal-shaped apertures 60, 70 are generally oblong
and radially disposed about the axis represented by the inner
tubular portion 10. The petals each have a major axis 102
extending generally radially, and a minor axis 104 transverse
to the major axis 102, as shown 1n FIG. 6. Individual petals
or openings are separated from neighboring openings in the
array by generally extending ridge members 66.

Turning now to the FIG. 7 embodiment, in contradistinc-
tion to the cap shown i FIGS. 1-6, the cap here comprises
two distinct levels of aperture depths. The top or outermost
level 1s defined by the openings 62 and the concentric rings
or ridges 64 that separate neighboring openings. The second
level 1s defined by the generally oblong apertures 60 and the
generally radially extending arcuate ridges 66 separating
neighboring openings 60 from each other. The surface area
provided by the sum of the areas of the openings 60 1s
greater than the sum of the areas of the openings 62. This
allows for the desired fluid flow volume through the cap 16,
while the relatively narrow openings between the ridges 64
still serve to retain desiccant beads in the cup. In the
embodiment shown here, the depth (1.e., axial dimension) of
the ridge members 66 1s greater than the depth (1.e., axial
dimension) of the rings 64.

As mdicated, the structure shown in FIG. 7 thus provides
two levels of aperture depths. The first level 1s defined by the
concentric annular rings. The second level 1s defined gen-
crally by the petal-shaped apertures. The larger surface area
of the second level 1s oriented next to the low density batting
of the associated fiberglass disc to provide for acceptable
fluid tflow characteristics. The first level of aperture depths
provides for a smaller surface area, oriented away from the
associated fiberglass disc for retamning desiccant particles
within the cartridge.

While a preferred embodiment of desiccant 4 has been
noted above as being molecular sieve, 1t will be appreciated
that silica gel, or any other suitable type of desiccant, may
be used as desired.

While preferred embodiments of the present mmvention
have been disclosed, 1t will be appreciated that it 1s not
limited thereto, but may be otherwise embodied within the
scope of the following claims.

What 1s claimed 1s:

1. A desiccant cartridge comprising a substantially cylin-
drical molded plastic cup having opposing first and second
ends, an outer annular portion, an inner tubular portion
having opposing first and second ends and an integral
bottom connected to said second ends of said outer annular
portion and said inner portion securing said inner tubular
portion within said outer annular portion coaxially disposed

to one another defining a space therebetween;
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said bottom including an outer annular rim and an inner

rm;

said desiccant cartridge further comprising a removable

molded plastic cap including an outer annular rim, an
inner rim, a center portion and an aperture located
within said center portion for receiving said inner
tubular portion of said cup when said cap 1s received
within said space within said cup;

said desiccant cartridge further comprising first and sec-

ond dual density discs;
said first and second discs include a high density layer and
a low density batting bonded together;

said first and second discs being inserted into said cup
ortented such that said first disc has said batting adja-
cent said bottom and said second disc has said batting
adjacent said cap; and said desiccant cartridge further
comprising desiccant within said space within said cup
between said high density layer of said first disc and
said high density layer of said second disc.

2. A desiccant cartridge as 1n claim 1 wherein said cup and
said cap are molded of polypropylene.

3. A desiccant cartridge as 1n claim 1 wherein said cup and
said cap are molded of polyester.

4. A desiccant cartridge as in claim 1 wherein said bottom
and said cap each comprise a multiplicity of oblong petal
shaped apertures extending from said mner rim to said
annular rim and a plurality of solid concentric rings super-
imposed over said apertures;

said petal shaped apertures define a first set of openings;

said petal shaped apertures combine with said concentric

rings to define a second set of openings;

said bottom being oriented within said cup such that said

first set of openings face mmwardly and said second set
of openings face outwardly in relation to said space
within said cup; and

said cap being oriented within said cup such that said first

set of openings face inwardly and said second set of
openings face outwardly 1n relation to said space within
said cup.

5. A desiccant cartridge as 1n claim 4 wherein said cup and
said cap are molded of polypropylene.

6. A desiccant cartridge as in claim 4 wherein said cup and
said cap are molded of polyester.

7. A desiccant cartridge as in claim 4 wherein said bottom
comprises a planar outermost surface and said cap comprises
a planar outermost surface;

said concentric rings are recessed within said oblong

shaped petals such that said planar surface of said
bottom and said planar surface of said cap comprise
apertures defined by said second set of openings

said planar surface of said cap and said planar surface of

said bottom face outwardly in relation to said space
within said cup.

8. A desiccant cartridge as 1n claim 7 wherein said cup and
said cap are molded of polypropylene.

9. A desiccant cartridge as 1n claim 7 wherein said cup and
said cap are molded of polyester.

10. A desiccant cartridge as 1n claim 1 wherein said first
dual density disc and said second dual density disc are
comprised of fiberglass.
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